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REMARKS 

Applicant wishes to thank the Examiner for reviewing the present application. As 
indicated above, Applicant is making this submission concurrently with the filing of an RCE and 
the submission of the requisite fees. 

In the Office Action, the Examiner has retained the rejections of the claims under 35 USC 
103(a) and has found all claims to be obvious in view of the reference to Takahashi. Applicant 
respectfully requests the Examiner to reconsider this rejection in view of the following 
comments. 

The present application currently includes two independent claims^ claims 1 and 12. 
Claim 1 recites a method of producing a hot rolled steel sheet comprising: 

a) measuring the total nitrogen concentration; 

b) adding an amount of Ti to form TiN with a first portion of the total nitrogen; 

c) adding an amount of B to form BN with a second portion of the total nitrogen; and 

d) hot rolling the steel 

The Examine states that Takahashi teaches the formation of TiN and BN and, for this 
reason, claim 1 is obvious in view of this reference. However, ^plicant respectfiiliy submits 
that this conclusion is incorrect. More particularly, it is submitted that Takahashi does not teach 
the combination of both TiN and BN concurrently as with the present invention, Takahashi is 
primarily directed to a study of the effect of the addition of B (boron) to steel. In the study, 
Takahashi outlines three separate experiments. Out of these, only one experiment, experiment II, 
involves the addition of both Ti and B. In this experiment, it is very clearly indicated that Ti is 
added for ^^removal" of C and N firom the steel (that is, Ti is combined with C and/or N to form 
the respective carbide and nitride). As indicated in the introduction to this experiment on page 
142: 

''It has been sctid, however, thai phosphorus tends to embrittle steel by segregating at 
grain boundaries. ... So the authors took note of boron which is similar to carbon in 
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physical properties and inuesiigated the effect of boron on the protection of DDQ-HSS 
from brittle fracture". 

Thus the main focus of this experiment was the effect of B on the brittleness of "ultra low 
carbon, Ti added, Al-killed steel. It is noted that Takahashi makes it important in all experiments 
to "scavenge" C, N, and O by combining these elements with other suitable elements to form 
precipitates. In the particular case, Takahashi focuses on steels having "ultra lov/' levels of C, 
and where O is "scavenged" or "killed" by Al Thus, in experiment 11, the only element 
essentially left to scavenge is N. Takahashi makes it abundantly clear that the sole purpose of Ti 
is to combine with N (and any remaining C) to scavenge it from the steel. This is highlighted by 
Takahashi in various locations. For example: 

^^Since carbon and nitrogen in ultra-low carbon Ti- and P- added Al-Mlled steel are 
combined wUh TL j^osphorous-induced brittle fracture is/eared*' (page 143, lines 12- 
13) (emphasis added). 

And, 

"/if appears that the effect of boron, as confirmed in this study^ on the prevention of 
intergranular fracture is clear only in those steels whose carbon or niirosen is virtually 
completeh combined with tiianium and other similar elements,** (page 146^ lines 4-7) 
(emphasis added). 

In further support of Applicant's assertions^ the Examiner is directed to table III on page 
142 of Takahashi wherein it is very clearly seen that Ti is added in a superstoicbiometric 
amount as compared with C and N. This, as indicated above, is to ensure that Ti combines with 
all C or N in the steel thereby leaving no N to combine with B. Thus, according to Takahashi 
BN cannot be formed since there would remain no N to combine with B. Further, a$ indicated 
in the above passage from page 146 of Takahashi, the reference very clearly and unambiguously 
teaches a person skilled in the art that BN should not be formed if the desired physical 
properties are to be obtained. In other words, to achieve the result of reduction in brittle 
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fractures (which is the goal of experiment II)» Takahashi makes it clear that noBN must form 
and that, to achieve the latter requirement, only TIN is formed. 

Thus, it is respectfully submitted that there is no teaching or suggestion in Takahashi for 
the formation of both TiN and BN in a steel. Indeed, as stated previously, Takahashi serves, 
instead, to teach away from the combination of these precipitates where brittle fracture is to be 
reduced. As stated in the present application, the steel produced according to the method 
claimed in claims 1-5 and 12 is characterized by a low yield strength and a lower incidence of 
sliva-s. Clearly, achieving this in a manner contrary to the teaching of Takahashi (that is by 
forming both TiN and BN) is indicative of both the novelty and the inventiveness of the prcsMt 
invention. 

On the basis of the foregoing, it is respectfully submitted that daim 1 stands patentable 
under 35 USC 103 in view of Takahashi. Further, claims 2 to 5y which depend from claim 1» are 
also submitted as being patentable in view of this reference. Moreover, the Examiner will note 
that claims 2 to 5 recite specific limitations of the invention that are clearly not disclosed or 
suggested in Takahashi. For ex;ample, claim 2 recites concentrations (as weight %) of the 
amount N bound to Ti. Claims 3-S redte specific amounts of B and Ti added to the steel in 
accordance with the method of claim 1 . These specifics are not taught in Takahashi. 

Claim 12 also stands rejected by the Examiner as being obvious in view of Takahashi 
under 35 USC 103(a), The Examiner states that claim 12 is rejected on the basis that 'the claims 
are directed to a process, and the prior art teaches a process comprising the addition of Ti and B 
to molten steel." However, the Examiner will note that claim 12 clearly recites tnore than the 
steps of the process. Claim 12 clearly specifies the amounts of Ti and B that are added to the 
steel and also provides limits on such amounts. The specified amounts must be considered as 
forming part of the claimed method steps. As such it is respectfully submitted that, very clearly, 
there is no teaching or suggestion in Takahashi of the limitations recited in claim 12 and that, for 
this reason, claim 12 must be considered both novel and non-obvious there-over. 
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Notwithstanding the above discussion regarding claim 12, the Applicant directs the 
examiner to Figure 3 of the application and the associated description in paragraph [0047) of the 
present application. As very clearly shown, the steel taught in Takahashi does not have the 
composition or physical characteristics of steel made according to the present invention. As 
shown and described, the present invention comprises the calculation of a "stabilization ratio*' 
(SR), which mathematically relates the amounts of Ti, B and N in the steel. As can be seen in 
Figure 3, the desired steel having low yield strength and low sliver formation is obtained by the 
method of the present invention. The steel taught by Takahashi, on the other hand, does not. 

On the basis of the foregoing. Applicant respectfully submits that claims I-S and 12 
pending in the present application stand novel and non-obvious over the cited prior art. 

Applicant requests early reconsideration and allowance of the present application. 

Respectfully submitted. 



Santosh K. Chari 
Agent for Applicant 
Registration No. 41,477 
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